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[57] ABSTRACT 

A cleaning device (1) for cleaning a lens (2) of a laser head 
(3) of a compact disc player comprises a carrier disc (5) 
which is substantially similar to a standard compact disc. 
Cleaning brushes (14) and (15) are located on the carrier disc 
(5) on a face (6) thereof which, in use, faces the laser head 
(3) for cleaning the lens (2) as the carrier disc (5) rotates in 
the compact disc receiving location of the compact disc 
player. A non-reflective band (25) is printed on and extends 
around the outer periphery (12) of the carrier disc (5) for 
returning the laser head (3) from the outer periphery (12) of 
the carrier disc (5) to an inner periphery (11), so that as the 
laser head (3) cycles between the inner and outer peripheries 
(11) and (12) across the brushes (14) and (15), the brushes 
(14) and (15) engage the lens (2) in two different relative 
directions for cleaning thereof. 

36 Clahns, 5 Drawing Sheets 
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CLEANING DEVICE AND CLEANING the Dormal compact disc receiving location, the user 

METHOD instructs the optical head to read a track of the disc which is 

at a radius greater than the radius at whidi the brushes arc 

The present iaventioa relates to a cleaning device and to located. This causes the optical head to move radially from 

a method for cleamng a lens of an optical head or heads, 5 the inner position which the optical head normally takes up, 

typically, a laser head or heads of an optical disc player outwardly to the selected track. As the optical head moves 

and/or recorder unit. to the selected track, the optical head crosses the cleaning 

There are many types of optical disc player and/or path of the brush or brushes, and should the brush and the 

recorder units, a typical unit is a compact disc player. Other optical head come into contact, the lens is cleaned by the 

such units, for example, are used for reading data firom 10 brush or brushes. This, of course, is provided that the optical 

CD-ROMs, and also for writing data onto CD-ROMs. head is engaged by a brush or brushes as the optical head 

Another type of optical disc player and/or recorder unit crosses the cleaning path of the brush or brushes, 

records and plays video signals. Indeed, recordable compact Such cleaning devices only provide for a single pass of 

discs are now becoming quite common both in the field of the optical head beneath the path of the brushes, and thus, at 

audio and video and computers. Compact disc player/ 15 best the brushes engaged the optical head once moving in 

recorder units are also being provided for recording onto and one direction only. In other words, the direction of the 

playing firom such compact discs. relative movement between the brushes and the optical head 

All such player and/or recorder units, comprise an optical is in the same direction at aU times during cleaning of the 

disc receiving location into which an optical disc is placed, lens. This, thus, limits the capacity of the brushes to clean 

and a rotatably mounted drive spindle within the receiving 20 the lens. Additionally, due to the relatively narrow drcum- 

location engages the disc for rotation thereof. An optical ferential width of the brushes, the cleaning capacity of the 

head, which comprises a laser light source from which laser brushes is further restricted. Furthermore, because of the 

light is directed onto the disc comprises a lens through which relatively narrow circumferential width of the brushes and 

the laser light is focused and directed onto the optical disc. the relative speed of the brushes and the optical head while 

Reflected light from the optical disc is received by the 25 the compact disc is rotating and the optical head is moving 

optical head, and the reflected light contains signals which in a radially direction in many instances, the optical head 

are recorded on the optical disc. The optical head is move- passes the circumferential path of the brush or brushes, 

able radially relative to the rotational axis of the drive without coming into contact with any brush, and thus, no 

spindle from an inner position relative to the optical disc to cleaning contact takes place between the brush or brushes 

an outer position. The inner position is located relatively 30 and the lens of the optical head. 

closely to the drive spindle axis, and coincides with the inner A further disadvantage of known cleaning devices is that 

periphery of the recorded area of an optical disc. The outer the length of the fibres of the cleaning brushes, in gpneral, 

position coincides with the outer periphery of the recorded is relatively short, and in a large nimiber of cases, the fibres 

area of an optical disc. It is important that the lens of the are of insuflficient length to contact the lens of the optical 

optical head be kept clean. 35 head. 

Cleaning devices for cleaning the lens of an optical head There is therefore a need for a method and a cleaning 

of an optical disc player and/or recorder unit are known. A device for cleaning a lens of an optical head of an optical 

common type of such cleaning device comprises a standard disc player andt/or recorder unit which overcomes these 

optical disc, and in the case of a compact disc player, a problems. 

standard compact disc is provided for placing in the optical 40 The present invention is directed towards providing such 

disc receiving location of the player. One or two relatively a method and a cleaning device. 

narrow radially extending brushes are located in the compact According to the invention there is provided a method for 

disc, and extend firom the surface of the disc which faces the cleaning a lens of an optical head of an optical disc player 

optical head for wiping and cleamng the lens of the optical and/or recorder unit, the method comprising the steps of 

head as the disc rotates. In general, such radially arranged 45 inserting a cleaning device into an optical disc receiving 

brushes, as well as being relatively narrow in a circumfer- location of the player and/or recorder unit, the cleaning 

ehtial direction, extend for a relatively short distance in a device comprising a carrier means for placing in the optical 

radial direction. The brushes are generally equi-spaced cir- disc receiving location and a cleaning means associated with 

cumferentiaUy around the disc, and are located in various the carrier means, the method further comprising the step of 

positions, generally, between the inner and outer peripheries 50 urging at least one of the optical head and the cleaning 

of the recorded area of a normal compact disc. Thus, as the means to move relative to the other with the cleaning means 

disc rotates, the brush or brushes are urged in a circumfer- co-operating with the optical head for cleaning 5ie lens 

enlial cleaning path or paths around the axis of rotation of thereof, wherein the direction of relative movement between 

the disc, and when the optical head is in a position which the optical head and the cleaning means is initially in a first 

corresponds to the path of movement of one of the brushes, 55 direction, and then in a second direction, the second direc- 

as the positions of the brush and the optical head coincide, tion being different to the first direction, 

the brush wipes across the lens in a generally circumferential In one aspect of the invention at least one of the optical 

direction relative to the direction of rotation of the disc for head and the cleaning means is moved relative to the other 

cleaning the lens. That is provided that the length of the for causing at least two cycles of relative movement in the 

fibres of the brush or brushes extending from the surface of 60 first direction and the second direction. Preferably, at least 

the disc is sufficient to contact the lens. Typical of such one of the optical head and the cleaning means is moved 

cleaning devices are those which are sold under the Trade relative to the other for causing a plurality of cycles of 

Marks ALCON model CD-16, ALLSOP model 56,500, relative movement in the first direction and the second 

MAXELL model CD-345, and DISCWASHER model direction. 

CDL2. 65 In one aspect of the invention the carrier means is rotated 

In order that the optical head passes beneath the path or in the optical disc receiving location about an axis of rotation 

paths of the brushes when the cleaning device is rotating in by a drive spindle in the optical disc receiving location for 
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causing the cleaning means to desccibe a circumferential In another aspect of the invention the optical head is 

cleaning path of movement extending around the rotational returned after crossing the circumfereatial cleaning path 

axis of the carrier means. In another aspect of the invention described by the cleaning means to cause the relative 

the optical head is moved in a radial direction relative to the movement of the optical head and the cleaning means in the 

rotational axis of the carrier means. 5 second direction by a means for preventing reflection of 

Preferably, the optical head is initially moved in a first sufficient light from the carrier means so that a readable 

radial direction for providing the relative movement in the signal is not received by the optical head. Preferably, the 

first direction between the optical head and the cleaning means for preventing the reflection of light firom the carrier 

means, and then the optical head is moved in a second radial means comprises a non-reflective means on the carrier 

direction opposite to the first radial direction for providing means. Advantageously, the non-reflective means is pro- 

the relative movement in the second direction. vided on the carrier means adjacent the predetermined 

Alternatively or additionally at least one of the optical location which is provided by a predetermined track, 
head and the cleaning means is moved transversely relative Alternatively, the instruction for controlling the move- 
to the plane of movement of the carrier means for providing ment of the optica] head and the carrier means is a software 
the relative movement between the optical head and the instruction. Preferably, the software instruction is provided 
cleaning means in the first and second directions, for on the carrier means. Advantageously, the software instnic- 
example, the relative movement in the first and second tion comprises two instructions, a first instruction recorded 
directions between the optical head and the cleaning means on the carrier means at a first location on one side of the 
is towards and away from the cleaning means. cleaning path described by the cleaning means for instruct- 
In a further aspect of the invention the relative movement ing the optical head to move to a second location on the 
between the optical head and the cleaning means in the first 20 opposite side of the cleaning path described by the cleaning 
and second directions causes the optical head to move into means for providing the relative movement in the first 
and out of the cleaning means. To achieve the relative direction, the second instruction being provided at the sec- 
movement in the first and second directions between the ond location for returning the optical head to the first 
optical head and the cleaning means transversely of the location for providing the relative movement in the second 
plane of movement of the earner rneans, ideally, the optical ^ direction. Preferably, a plurahty of spaced apart first instruc- 
head IS moved relaUve to the earner means transversely of ^^^^ ^ ^^.^lity of spaced apart second instructions are 
the plane of movement of the carrier me^^^^^ recorded at the respective fii^t and second locations of the 

In general, the relative movement of the optical head and carrier means 
the cleaning means transversely relative to the plane of ajj-.- n • j , • , 
movement of the carrier means is controlled by the optical , AdditionaUy the invention provides a cleamng device for 
disc player and/or recorder unit. ^ cleanmg a lens of an optical head of an optical disc player 
In one aspect of the invention the relative movement in "^^^^ recorder unit, the cleaning device comprising a 
the first and second directions of the optical head and the ^^^^ placing in an optical disc receiving loca- 
carrier means is controlled by the optical disc player and/or ^® optical disc player and/or recorder unit, and a 
recorder unit in response to an instruction provided to the cleaning means associated with the carrier means for dean- 
optical disc player and/or recorder unit. Preferably, the ^5 ing the lens when at least one of the optical head and the 
instruction provided to the player and/or recorder unit cleaning means is moved relative to the other with the 
instructs the optical head to move to a predetermined cleaning means co-operating with the optical head for clean- 
location on the carrier means, for causing the optical head to ing the lens thereof, wherein the relative movement between 
move across the circumferential path described by the the optical head and the cleaning means is initially in a first 
cleaning means for providing the relative movement in the 40 direction, and then is in a second direction, the second 
first direction. direction being different to the first direction. 

In another aspect of the invention a further instruction is In one aspect of the invention a means for causing change 

provided to the optical disc player and/or recorder unit for in relative movement of the optical head and the cleaning 

returning the optical head from the predetermined location means between the first and second directions of relative 

to return across the circumferential path described by the 45 movement is associated with the carrier means, 

cleaning means for providing the relative movement in the In one aspect of the invention the means for causing the 

second direction. Preferably, the further instruction is such change in relative movement of the optical head and the 

as to cause the optical disc player and/or recorder unit to cleaning means between the first and second directions is 

cycle the optical head across the cleaning path described by located on the carrier means. 

the cleaning means for causing cycling of the relative 50 Preferably, the means for causing the change in relative 

movement in the first and second directions. movement of the optical head and the cleaning means of the 

In another aspect of the invention a still further instruc- optical head and the cleaning means between the first and 

tion is provided to the optical disc player and/or recorder second directions causes the optical head and the cleaning 

unit for returning the optical head across the circumferential means to carry out at least two cycles of relative movement 

path described by the cleaning means to the predetermined 55 in the first and second directions. Advantageously, the means 

location for causing the relative movement again in the first for causing the change in relative movement of the optical 

direction. head and the cleaning means between the first and second 

In general, the instruction for returning the optical head directions causes the optical head and the cleaning means to 

from the predetermined location for causing the movement carry out a plurality of cycles of relative movement in the 

in the second relative direction is provided on the carrier 60 first and second directions. 

means. In one aspect of the invention the means for changing the 

In one aspect of the invention the optical head is returned direction of relative movement of the optical head and the 

from the predetermined location by a code on the carrier cleaning means between the first and second directions 

means which is read by the optical head. Preferably, the code comprises a means for changing the direction of relative 

is an optical code. Advantageously, the code is a digital 65 movement from the first direction to the second direction, 

code. Ideally, the instruction is in the predetennined loca- In another aspect of the invention the means for changing 

^on. the direction of relative movement of the optical head and 
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the cleaning means between the first and second directions 
comprises a means for changing the direction of relative 
movement from the second direction of relative movement 
to the first direction of relative movement. 

In another aspect of the invention the means for changing 5 
the direction of relative movement of the optical head and 
the cleaning means between the first and second directions 
comprises a means for causing the optical disc player and/or 
recorder unit to change the direction of relative movement of 
the optical head and the cleaning means. lo 

In a further aspect of the invention the carrier means 
defines a central axis and is engagable with a drive spindle 
in the optical disc receiving location of the optical disc 
player and/or recorder unit with the central axis of the carrier 
means coinciding with the rotational axis of the drive 15 
spindle for rotation of the carrier means. 

Preferably, the carrier means comprises a carrier disc of 
substantially sinoilar dimensions to those of an optical disc 
for which die optical disc receiving location is adapted to 
receive. 20 

Advantageously, the cleaning means is provided on the 
carrier disc at a location which is radially between an inner 
periphery and an outer periphery of an annular area of the 
carrier disc which corresponds to a normal recorded area of 
an optical disc. Preferably, the cleaning means is spaced 25 
apart from the respective inner and outer peripheries. 

In one aspect of the invention a reflective means for 
reflecting light from the optical head is provided on the 
carrier disc. 

In another aspect of the invention the means for causing 30 
the change in relative movement of the optical head and the 
cleaning means between the first and second directions 
comprises a means for preventing reflection of suflBcient 
light from the carrier disc so that a readable signal is not 
received by the optical head. Advantageously, the means for 35 
preventing reflection of light from the carrier disc comprises 
an non-reflective means on the carrier disc. Preferably, the 
non-reflective means comprises an elongated non-reflective 
band located on the carrier disc and extending in a generally 
circumferential direction. In one aspect of the invention the 40 
elongated non-reflective band extends completely circum- 
ferentially around the carrier disc. 

In another a^ect of the invention the non-reflective 
means is located on the carrier disc between the cleaning 
means and the outer periphery. 45 

In another aspect of the invention the non-reflective 
means is located adjacent the outer periphery. 

Alternatively, the non-reflective means comprises at least 
one non-reflective segment, and preferably, a plurality of 
spaced apart non-reflective segments, which may be equi- 50 
spaced apart or non-equally spaced apart. 

In one aspect of the invention the spaced apart non- 
reflective segments are joined by the noa-reflective band. 

Alternatively, and/or in addition, the cleaning means acts 
as the means for preventing reflection of light from the 55 
carrier disc. 

Alternatively, the means for causing the change in direc- 
tion of relative movement of the optical head and the 
cleaning means between the first and second directions 
comprises an instruction means. Preferably, the instruction 60 
means is in coded form on the carrier disc. Advantageously, 
the instruction means comprises first and second instructions 
at respective spaced apart first and second locations, which 
are located on the carrier disc on opposite sides of the 
circumferential cleaning path described by the cleaning 65 
means, the first instruction at the first location causing the 
optical head to move to the second location, and the second 



instruction at the second location causing the optical head to 
move to the first location. 

In another aspect of the invention a means for causing the 
optical head and the cleaning means to move relative to each 
other in the first and second directions is provided. 

In a further aspect of the invention the means for causing 
the optical head and the cleaning means to move with 
relative movement in the first and second directions causes 
the optical head and the cleaning means to move with 
relative movement in a direction parallel to the plane of 
movement of the carrier means. In a further aspect of the 
mvenlion the means for causing the optical head and the 
cleaning means to move with relative movement in the first 
and second directions causes the optical head and of the 
cleaning means to move with relative movement in a direc- 
tion transversely of the plane of movement of the carrier 
means. 

In a further aspect of the invention the means for causing 
the optical head and the cleaning means to move with 
relative movement in the first and second directions causes 
the optical head and the cleaning means to move with 
relative movement in a direction perpendicular to the plane 
of movement of the carrier means. 

Advantageously, the means for causing the optical head 
and the cleaning means to move with relative movement in 
the first and second directions causes the optical head and 
the cleaning means to move with relative movement in a 
direction perpendicular to the plane of movement of the 
carrier means towards and away from the cleaning means. 

In a further aspect of the invention the means for causing 
the optical head and the cleaning means to move with 
relative movement in the first and second directions causes 
the optical head and the cleaning means to move with 
relative movement in a direction perpendicular to the plane 
of movement of the carrier means into and out of the 
cleaning means. 

In one aspect of the invention the means for causing the 
optical head and the cleaning means to move relative to each 
other in the first and second directions causes the optical 
head to move in a radial direction relative to the rotational 
axis of the carrier means. 

In another aspect of the invention the cleaning means is 
located on the annular area between the inner and outer 
peripheries. In another aspect of the invention the cleaning 
means is of arcuate shape and extends partly circumferen- 
tially around the central axis of the carrier means. Preferably, 
the cleaning means is of dimension in a circumferential 
direction which is greater than its dimension in a radial 
direction relative to the central axis of the carrier means. 

In another aspect of the invention the cleaning means 
extends in a general radial direction relative to the central 
axis of the carrier means. Advantageously, the cleaning 
means is of dimension in a radial direction which is greater 
than its dimension in a circumferentially direction relative to 
the central axis of the carrier means. 

In another aspect of the invention at least one cleaning 
means of dimension in a circumferential direction greater 
than its dimension in a radial direction is provided, and in 
another aspect of the invention at least one cleaning means 
of dimension in a radial direction greater than its dimension 
in a circumferential direction is provided. 

Preferably, a plurality of cleaning means are spaced apart 
circumferentially around the carrier means. 

Advantageously, the cleaning means arc equi-spaced 
circumferentially around the carrier means. 

In one aspect of the invention the cleaning means com- 
prises a cleaning brush. Preferably, each cleaning brush is 
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releasably secured to the carrier means. Advantageously, tions. Thus, peimittiag the cleaning means to approach and 

each cleaning brush is surface mounted on the carrier means. pass across the lens in two different relative directions, 

Ideally, each cleaning brush comprises a plurality of clean- which significantly enhances the cleaning action of the 

ing fibres extending from a base member, the base member cleaning means. Secondly, by virtue of the fact that the 

being adapted for securing to the carrier means. s optical head makes two passes across the circumferential 

In one aspect of the invention a means for securing each path described by the cleaning means, the probability of the 

cleaning brush to the carrier means is provided. Preferably, cleaning means co-operating with the optical head for clcan- 

the securing means comprises an adhesive coating on the ing of the lens is significantly increased. By cycling the 

base of the cleaning means. optical head a number of times in the first and second 

In one aspect of the invention the cleaning fibres of each lO directions, the probability of the cleaning means and the 
brush are of length at least 2.75 mm. Preferably, the cleaning optical head co-operating for cleaning of the lens is still 
fibres of each brush are of length at least 3.00 mm, and in fGrther increased. By ananging the cleaning means to be 
one aspect of the invention the cleaning fibres are of length relatively long in a circumferential direction relative to the 
at least 3.25 mm, and in another aspect of the invention the central axis of the carrier means, the probability of the 
cleaning fibres of each brush are of length at least 3.5 mm. 15 cleaning means and the optical head co-operating for clean- 
In some aspects of the invention the length of the cleaning ing of the lens of the optical head is further significantly 
fibres of each brush are at least 3.75 mm. These dimensions increased. Needless to say, the greater the number of cycles 
would, in general, be typical for a cleaning device for a in the first and second directions of relative movement 
compact disc player and/or recorder unit. In general, it is between the optical head and the cleaning means, the greater 
believed that brushes with fibres of shorter length may be 20 will be the probability of the cleaning means cooperating 
preferable for use in a cleaning device for cleaning a lens of with the optical head for cleaning of the lens, and 
an optical head of a CD-ROM reader. furthermore, the greater the number of cycles of relative 

In another aspect of the invention the base member of movement of the optical head and the cleaning means in the 

each brush is of a fabric, and the cleaning fibres are woven first and second directions, the greater will be the number of 

into the base member. This has the advantage that the 25 times the optical head and the cleaning means co-operate for 

cleaning fibres flex readily easily on coming into cleaning cleaning of the lens. TTiis, thus, considerably increases the 

contact with the lens of the optical head for minimising cleaning action provided by the cleaning means, 

pressure exerted by the cleaning fibres for avoiding damage By arranging the cleaning means to be relatively long in 

to the lens and/or the optical head. a circunafeiential direction relative to the central axis of the 

In one aspect of the invention the dimension of each 30 carrier means, the probability of cleaning contact between 

cleaning means in a circumferential direction relative to the the cleaning means and the lens of the optical head is 

central axis of the carrier means is at least 1.75 mm. likewise also significantly increased. Indeed, by providing 

In another aspect of the invention the dimension of each one or more cleaning means of a reasonable dimension in a 

cleaning means in a circumferential direction relative to the circumferential direction relative to the central axis of the 

central axis of the carrier means is at least 2.5 mm. 35 carrier means, the number of times the cleaning means 

Preferably, the dimension of each cleaning means in a comes into cleaning contact with the lens of the optical head 

circumferential direction relative to the central axis of the is significantly increased, thereby providing particularly 

carrier means is at least 3 mm. Advantageously, the dimen- good cleaning of the lens. AdditionaUy, by providing more 

sion of each cleaning means in a circumferential direction than one cleaning means, and by providing the cleaning 

relative to the central axis of the canier means is at least 4 40 means spaced apart circumferentially around the carrier 

mm. Ideally, the dimension of each cleaning means in a means, the probability of the cleaning means coming into 

circumferential direction relative to the central axis of the cleaning contact with the lens of the optical head is signifi- 

carrier means is at least 5 mm. cantly increased, and furthermore, the number of times the 

In one aspect of the invention each means for preventing cleaning means comes into contact with the lens of the 

reflection of light fix)m the carrier disc extends in a circum- 45 optical head is also significantly increased where the optical 

ferential direction relative to the central axis of the carrier head and cleaning means are caused to cycle a number of 

disc for a distance of at least 1.75 mm. times in the first and second directions of relative movement. 

In another aspect of the invention each means for pre- It is preferable that at least two cycles of relative move- 
venting reflection of light from the carrier disc extends in a ment between the optical head and the cleaning means in the 
circumferential direction relative to the central axis of the 50 first and second directions be carried out, and preferably, six 
carrier disc for a distance of at least 2.5 mm. Preferably, each cycles of relative movement between the optical head and 
means for preventing reflection of light from the carrier disc the cleaning means should be carried out. 
extends in a circumferential direction relative to the central Many means for causing the optical head and the clean- 
axis of the carrier disc for a distance of at least 3 mm. ing means to cycle in the first and second relative directions 
Advantageously, each means for preventing reflection of 55 of movement may be used, however, in a cleaning device for 
hght from the carrier disc extends in a circumferential a compact disc, in general, it is preferable that the means for 
direction relative to the central axis of the carrier disc for a causing the cycling should be provided by an non-reflective 
distance of at least 4 mm. Ideally, each means for preventing means located on the carrier means which prevents reflec- 
reflection of light from the carrier disc extends in a circum- tion of sufficient light to the laser head so that a readable 
ferential direction relative to the central axis of the carrier 60 signal is not received by the laser head. This thus, causes the 
disc for a distance of at least 5 nun. laser head to cycle between the non-reflective means and the 

The advantages of the invention are many. In particular, inner periphery of the annular area of the carrier means. In 

the cleaning device according to the invention provides thecaseof a cleaning device for cleaning a CD-ROM reader, 

particularly good cleaning of the lens of an optical head. it is advantageous to provide the means for causing the 

This particularly good cleaning action is achieved, firstly, by 65 cycling of the relative movement in the first and second 

virtue of the fact that the optical head and the cleaning directions between the optical head and the cleaning means 

means move with relative movement in two different direc- by way of instruction recorded onto the carrier means and 
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preferably, the instructions should be located on respective 
opposite sides of the cleaning means. 

By surface mounting each cleaning brush on the surface 
of the carrier means cleaning fibres of the brushes can flex 
from the base of the brush. Additionally, by weaving the 
cleaning fibres into the base member of the brush, where the 
base member is provided by a fabric, the cleaning fibres can 
effectively pivot about the waips of the fabric. This also 
provides for easy flexing of the cleaning fibres, which in turn 
minimises the pressure with which the cleaning fibres act on 
the lens of the optical head, for in turn miaimising any 
likelihood of damage to the lens or the optical head, which 
are relatively sensitive components. 

The invention will be more clearly understood from the 
following description of some preferred embodiments 
thereof which are given by way of example only with 
reference to the accompanying drawings, in which: 

FIG. 1 is a plan view of a cleaning device according to 
the invention for cleaning a lens of an optical head of an 
optical disc player and/or recorder unit, 

FIG. 2 is a sectional side elevational view of the cleaning 
device on the line 11—11 of FIG. 1, 

RG, 3 is a sectional side elevational view of a portion of 
the cleaning device of FIG. 1 in use, 

FIG. 4 is a plan view of portion of the cleaning device of 25 
FIG. 1 also in use, 

FIG. 5 is a diagrammatic plan view of a portion of the 
cleaning device of FIG. 1, 

FIG. 6 is a sectional end elevational view of the portion 
of FIG. 5 on the Une VI— VI of FIG. 5, 

FIG. 7 is a plan view similar to FIG. 1 of a cleaning 
device according to another embodiment of the invention, 

FIG. 8 is a sectional side elevational view similar to FIG. 

2 on the line VIII— VIII of FIG. 7 of the cleaning device of 
FIG. 7, 

FIG. 9 is a sectional side elevational view similar to FIG. 

3 of the cleaning device of FIG. 7, 

FIG. 10 is a plan view similar to FIG. 1 of a cleaning 
device according to another embodiment of the invention, 

HG. 11 is a sectional side elevational view similar to 
FIG. 2 of the deaning device of FIG. 10 on the line XI— XI 
of FIG. 10, 

FIG. 12 is a plan view similar to FIG. 1 of a cleaning 
device according to another embodiment of the invention, 

FIG. 13 is a sectional side elevational view similar to 
FIG. 2 of the cleaning device of FIG. 12 on the line 
XIII— Xni of FIG. 12, 

FIG. 14 is a plan view similar to FIG. 1 of a cleaning 
device according to a still fiirther embodiment of the 
invention, 

FIG. 15 is a sectional side elevational view similar to 
FIG. 2 of the cleaning device of FIG. 14 on the line 
XV— XV of FIG. 14, 

FIG. 16 is a view similar to FIG. 1 of a cleaning device 
according to a further embodiment of the invention, 

FIG. 17 is a sectional side elevational view similar to 
FIG. 2 of the cleaning device of FIG. 16 on the line 
XVn— XVII of FIG. 16, 

FIG. 18 is a plan view similar to FIG, 1 of a cleaning 
device according to a still further embodiment of the 
invention, and 

FIG. 19 is a sectional side elevational view similar to 
FIG. 2 of the cleaning device of FIG. 18 on the line 
XIX— XIX of nG. 18. 

Referring to the drawings and initially to FIGS. 1 to 6, 
there is illustrated a cleaning device according to the inven- 
tion indicated generally by the reference numeral 1 for 



carrying out a method, also according to the invention for 
cleaning a lens 2 of an optical head, in this case, a laser head 
3 of an optical disc player and/or recorder unit (not shown), 
whidi in this case is a compact disc player. Such compact 
disc players will be well known to those skilled in the art. 
Briefly, such compact disc players are provided with a 
compact disc receiving location within which a compact disc 
is received and is engaged by a rotatably mounted drive 
spindle in the compact disc receiving location. The drive 
spindle rotates the compact disc about its central axis. The 
laser head 3 is urged radially relative to the rotational axis 
of the compact disc over a recorded area on the compact disc 
from an inner periphery of the recorded area to an outer 
periphery of the recorded area. Such compact disc players 
are used for entertainment, for example, for playing music 
and the like. They may also be used for reading CD-ROMs 
and the like. The cleaning device 1 as well as being suitable 
for cleaning the lens 2 of a laser head 3 of a compact disc 
player, is also suitable for cleaning the lens of an optical 
head of other types of optical disc player and/or recorder 
units, such as, for example, an audio and/or video player 
and/or recorder unit, a CD-ROM reader/writer unit and the 
Uke. The uses to which the cleaning device 1 according to 
the invention may be put will be well known to those skilled 
in the art. However, for convenience, the cleaning device 1 
will be described in this embodiment of the invention for 
cleaning the lens 2 of the laser head 3 of a compact disc 
player. 

Hie cleaning device 1 comprises a carrier means, in this 
case, a carrier disc 5 which is of similar shape, size and 
material as a standard compact disc record and defines a 
central axis 8. An opening 4 through the carrier disc 5 is 
similar to a corresponding opening in a standard compact 
discy and m use engages the drive spindle in the compact disc 
receiving location for rotation of the carrier disc 5. The 
carrier disc 5 has a firont face 6 and an opposite rear face 7. 
A reflective medium 9 is bonded to the rear face 7 as in the 
case of a conventional compact disc record for reflecting 
laser light directed onto the carrier disc 5 for reading by the 
laser head 3 under the control of hardware and software in 
the compact disc player. Inner and outer peripheries U and 
12, respectively, correspond to inner and outer peripheries of 
the normal recorded area of a standard compact disc, and 
define an aimular area 13 which corresponds to the normal 
45 recorded area. The carrier disc 5, in use, is placed in the 
compact disc receiving location of the compact disc player 
with the rear face 7 facing upwardly as in the case of a 
standard compact disc. Accordingly, laser light from the 
laser head 3 is directed upwardly through the lens 2 of the 
50 laser head 3 onto the front face 6 of the carrier disc 5 for 
reflection by the reflective medium 9 on the rear face 7. 

A pair of cleaning means, which in this case comprise 
two cleaning brushes 14 and 15 for cleaning the lens 2 are 
located on the front face 6 of the carrier disc 5 in the annular 
55 area 13 between the inner and outer peripheries 11 and 12. 
The two brushes 14 and 15 are equi-spaced apart drcum- 
ferentially around the carrier disc 5, in other words, at 180° 
intervals centre to centre around the carrier disc 5. The brush 
14 is of arcuate shape and extends circumferentially relative 
to the central axis 8 of the carrier disc 5, and its length 
dimension 7 in the circumferential direction is greater than 
its width dimension w in the radial direction. The brush IS 
extends generally radially relative to central axis 8 of the 
carrier disc 5 and its length dimension 7 in a radial direction 
is greater than its width dimension w in a circumferential 
direction. Both brushes 14 and 15 are arranged so that when 
the carrier disc 5 is rotated about its central axis 8 in the 
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compact disc receiving location of the compact disc player IX, the laser head 3 moves radially outwardly from the inner 

by the drive spindle, the brushes 14 and IS describe respec- periphery U to track IX which is at the outer periphery 12. 

tive circumferential cleaning paths which extend around the On reaching track IX and failing to receive a signal due to 

rotational and central axis 8 of the carrier disc 5. the absence of reflected light, the laser head 3 is returned to 

Each brush 14 and IS comprises a base member 16 from 5 the inner-most data track to seek confirmation of the position 

which a plurality of cleaning fibres 17 extend for engaging of track IX. On receiving the confirmation, the laser head 3 

the lens 2 with relatively hght cleaning contact, see FIGS. 3, is again moved to track IX, and this procedure continues, 

S and 6. The brushes 14 and IS are surface-mounted on the depending on the compact disc player. In some compact disc 

front face 6 of the carrier disc S by bonding the base member players, the compact disc player ^uts down after a prede- 

16 of each brush 14 and IS to the carrier disc S with a 10 tennincd number of cycles of the laser head 3 from the 
suitable adhesive, preferably, an adhesive which is water- inner-most data track to track IX and back again to the 
resistant. In this embodiment of the invention the base inner-most data track. The predetermined number of cycles 
member 16 is provided with a self-adhesive backing. The could typically be six cycles. In other compact disc players, 
fibres 17 of the brushes 14 and 15 are of sufficient length to the laser head 3 continues to cycle from the inner-most data 
engage the lens 2 of the laser head 3 with cleaning engage- 15 track to track IX and back again to the inner-most data track 
ment as the laser head 3 moves past the brushes 14 and 15. until the user operates the stop-switch of the compact disc 

In this embodiment of the invention the bristles are of player. In which case the laser head 3 remains in the position 

length at least 2.75 mm, and preferably, 3.75 mm. it occupied when the stop switch was operated. On the 

In this embodiment of the invention the base member 16 carrier disc 5 being ejected, the laser head 3 returns to its rest 

is woven and comprises a plurality of warps 20 and wefts 21, 20 position adjacent the inner periphery 11. 

see FIGS. 5 and 6. The fibres 17 in tufts 24 are woven into When rotated in the compact disc receiving location, the 

the base member 16, and are formed on the warps 20. carrier disc 5 rotates in the direction of the arrow A when 

However, to minimise loading on the drive spindle (not viewed from beneath looking upwardly, see FIG. 4. This 

shown) in the optical disc receiving location as the brushes movement of the carrier disc 5 causes the brushes 14 and 15 

14 and 15 engage the lens 2, and to minimise pressure of 25 to move in the direction of the arrow A also. Thereby, the 

contact of the fibres 17 on the lens, the tufts 24 are located brushes 14 and 15 describe circumferential cleaning paths 

on alternate warps 20 between the wefts 21, and around Uie rotational axis 8 of the carrier disc 5. As the laser 

furthermore, ^the tufts 24 are located on the warps 20 head3ismovedradially outwardly in the first direction from 

between alternate pairs of wefts 21. This, thus, permits the inner periphery 11 to the outer periphery 12, namely, in 

greater flexing of the fibres 17 as the brushes 14 and 15 30 the direction of the arrow B, the laser head 3 crosses the 

engage the lens 3, thereby minimising the power required to cleaning paths of the cleaning brushes 14 and 15, and 

drive the carrier disc 5, and the contact pressure of the fibres thereby, the brushes 14 and 15 engage the lens 2 with a 

17 on the lens 2. The greater flexing of the fibres 17 is cleaning action. Likewise, when the laser head 3 is returned 
facilitated by virtue of the fact that in each alternate warp 20 radially in the second direction from the outer periphery 12 
a tuft 24 of fibres 17 is missing, as one moves along between 35 to the inner periphery 11 in the direction of the arrow C, see 
each pair of wefts 21, and also as one moves along each FIG. 4, the laser head 3 also cixisses the cleaning paths 
warp 20. Additionally, the fibres 17 can pivot about the described by the brushes 14 and 15 so that the brushes 14 
warps 20 which further minimises contact pressure of the and 15 contact the lens 2 a second time with cleaning action, 
fibres 17 on the lens 2 and the laser head 3 for avoiding The relative movement between the laser head 3 and the 
damage to the laser head 3. 40 cleaning brushes 14 and 15 as the laser head 3 moves in the 

A means for causing the laser head 3 to cycle radially first radial direction, m other words, in the direction of the 
outwardly and inwardly between the mner and outer periph- arrow B is in a first direction, namely, in the direction of the 
eries 11 and 12, in a first radial direction outwardly and in arrow D. On the laser head 3 being returned in the second 
a second radial direction inwardly relative to the central and radial direction C, the direction of relative movement 
rotational axis 8 of the carrier disc 5 comprises a means for 45 between the laser head 3 and the brushes 14 and 15 is in a 
preventing reflection of laser light from the carrier disc 5, second direction, namely, the direction of the arrow E, see 
which ill this case is provided by a non-reflective means, FIG. 4. Thus, the non-reflective band 25 causes the compact 
namely, a non-reflective band 25. The non-reflective band 25 disc player to cycle the laser head 3 in the directions of the 
is black and opaque and is printed on the front face 6 of the arrows C and B for a number of cycles, and during cycling 
carrier disc 5 and extends completely around the carrier disc 50 of the laser head 3, the direction of relative movement 
5 adjacent the outer periphery 12, but within the annular area between the laser head 3 and the brushes 14 and 15 is 
13 for preventing reflection of laser Ught from the carrier changed from a first direction of relative movement, namely, 
disc 5 adjacent an outer track thereof. The non-reflective movement in the direction of the arrow D to a second 
band 25 is located radially outwardly from the brushes 14 direction of relative movement, movement in the direction 
and 15. In this embodiment of the invention the annular area 55 of the arrow E, and so on until either the compact disc player 
13 is divided into nine tracks, track IX being covered witii stops the laser head 3 from cycling, or an operator operates 
the non-reflective band 25. The inner-most track adjacent the the stop-switch for the same purpose. Additionally, the 
inner periphery U on the annular area 13 contains data and direction of relative movement of the laser head 3 and the 
information on the number of tracks and their location on the brushes 14 and 15 in the first direction D is different to the 
carrier disc 5. Accordingly, when the carrier disc 5 is placed 60 direction of relative movement in the second direction R 
in the compact disc receiving location of a compact disc Accordingly, the cleaning brushes 14 and 15 act on the 
player, and the play button is operated, the laser head 3 lens 2 of the laser head 3 in two different cleaning directions, 
moves from its normal rest position adjacent the inner thereby, ensuring good and thorough cleaning of the lens 2. 
periphery 11 of the carrier disc 5 to the inner-most data track In general, in compact disc players which do not auto- 
adjacent the inner periphery 11. The laser head 3 reads the 65 matically stop the cycling of the laser head 3 after a 
number of tracks and their respective locations from the data predetermined number of cycles, for example, six cycles as 
track. By requesting the compact disc player to play track mentioned above, it is recommended that the laser head 3 
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should be allowed to cycle through at least two cycles, and In use, the cleaning device 1 is loaded into the compact 

preferably, at least six cycles of movement from the inner disc receiving location of a compact disc player with the 

track 11 to the outer track 12 and back to the inner track 11 front face 6 and the brushes 14 and 15 facing downwardly 

for good cleaning of the lens 2. towards the laser head 3. Hie compact disc player is oper- 

II has also been observed that in some compact disc 5 ated in play mode and track IX is selected. The laser head 3 

players, the laser head 3, when returning in the second reads the inner data track adjacent the inner periphery 11 and 

direction, namely the direction of the arrow C, does not the number of tracks and their respective locations is stored 

always return to the inner periphery 11. In some instances ^ ^ ^ ^^ ^^ ^ j Th^ ^^^^ ^^^^ 3 
after crossing the cleanmg paths of Oie brushes 14 and 15 ^^^^^ ^ ^ ^ 

movmg m the second direction, the laser head 3 stops and . * 1 tv j • 1 • xi_ 

begins to move radiaUy outwardly in the first direction, ^''''Tau Tu w "^i/^^Tf.u^ cleaning paths 

namely, the direction of the arrow B. Why this phenomenon described by the brushes 14 and 15, the cleanmg brushes 14 
should occur, is not fully understood, it is believed that the ^ ^^^^ ^ rclaUve 

provision of the brushes 14 and 15, in particular, the movement m the first direction, namely, in the direction of 
circumferentially extending brush 14, by preventing reflec- .^^^ ^ ^^.^ cleaning of the lens 2. On the laser head 3 

tion of light to the laser head 3, may confuse the laser head failing to receive a signal due to the absence of reflected 

3, and thereby cause it again to change direction to move in ^Sh^ iTHck IX, the laser head 3 is moved by the compact 

the first direction towards track DC and the non-reflective disc player in the second radial direction, namely, the 

b and 25 . direction of the arrow C back towards the inner periphery 11 , 

In other compact disc players, it has been observed that In this direction, the laser head 3 crosses the cleaning paths 
a combination of the two different types of cycling of the 20 described by the brushes 14 and 15 which contact the lens 

laser head 3 occur. In some cycles the laser head 3 returns 2 of the laser head 3 with relative movement in the second 

completely in the second direction to the inner-most data direction, namely, in the direction of the arrow E for 

track, while in other cycles the laser head 3 returns in the cleaning the lens 2 in that direction. As described above, the 

second direction only to cross the cleaning paths of the laser head 3 may return to the inner data track adjacent the 
cleaning brushes, and then moves in the first direction to ^ i^ner periphery 11, and then be returned to track IX, or may 

track lA. . . , . , , , . stop at a position intermediate the cleaning brushes 14 and 

Another phenomenon which has been observed in some ic „„j ; • u ^ 11 ^ ♦u u *, j • *i_ 

X J. 1 * . 1 V J 1 i 15 and the mner penphery 11 and then be returned in the 

compact disc players is that when the laser head 3 reaches ^ ^ f 1 tv ajj *- h j- j 

the cleaning bnihes 14 and 15, the laser head moves "f^°^^ T ^ ^ ^ as discussed 

upwardly and downwardly in the directions of the arrows F J^''''^:,?^*,! T u I a^""^ . 1°"^ 

and G, respectively, in other words, transversely to the ^ .\ / • . moved upwardly and 

rotational plane of the carrier disc 5, see FIG. 3. This causes do^ynwa^dly for focusmg of the laser head 3, thereby pro- 

the lens 2 of the laser head 3 to move into and out of the ^^^"^8 additional relative movement between the laser head 

brushes 14 and 15 for cleaning of the lens 2. In normal use ^ brushes 14 and 15 for further enhanced cleaning 

of a compact disc player, this facility for up and down 2 of the laser head 3. Depending on the compact 

movement of the laser head is provided for facilitating ^5 disc player, the compact disc player may shut off after a 

focusing of the laser head for beaming and receiving the predetermined number of cycles of the laser head 3, 

laser light. It is therefore believed that when the laser head typically, six. Alternatively, the compact disc player may 

3 fails to receive a readable signal due to the absence of continue to cycle the laser head 3 backwards and forwarc^ 

reflected light when the laser head 3 comes into contact with in the first and second directions until the user shuts off the 
the brushes 14 and 15, the laser head 3 is urged upwardly 40 compact disc player. 

and downwardly in an attempt to focus the laser head 3 in Referring now to FIGS. 7 to 9, there is illustrated a 
an attempt to find laser light. This upward and downward cleaning device indicated generally by the reference numeral 
movement of the laser head 3 has a further beneficial 30 according to another embodiment of the invention for 
cleaning effect, in that further relative movement between cleaning a lens 2 of a laser head 3 of a compact disc player, 
the laser head 3 and the brushes 14 and 15 is induced in 45 The cleaning device 30 is substantially similar to the clean- 
respective first and second directions, namely, upwardly and ing device 1, and similar components are identified by the 
downwardly relative to the brushes 14 and 15, thereby same reference numerals. The main difference between the 
further providing cleaning action in further different relative cleaning device 30 and the cleaning device 1 is that, in the 
directions of movement of the laser head 3 and cleaning cleaning device 30 four identical arcuate cleaning brushes 
brushes 14 and 15. 50 14 are equi-spaced circumferentially around the carrier disc 

This phenomenon of upward and downward movement 5 at the same radius from the central axis 8 of the carrier disc 

of the laser head 3 into and out of the brushes 14 and 15 has 5. The brushes 14 are substantially similar to the brushes 14 

been observed in some compact disc players in combination of the cleaning device 1, and are of length dimension 1 in a 

with the other two types of cycling which have been circumferential direction which is considerably greater than 
described already, in other words, cycling of the laser head 55 their width dimension w in a radial direction. The brushes 14 

3 in the first and second directions B and C between the inner are located in recesses 31. In this embodiment of the 

and outward peripheries 11 and 12, and partly between the invendon the non-reflective band 25 extends completely 

inner and outer peripheries 11 and 12. around the carrier disc 5, but is located adjacent the brushes 

Data, such as, instructions for using the cleaning device 14 and is spaced apart from the outer periphery 12 of the 
1 may also be recorded on the tracks between track I and 60 aimular area 13 of the carrier disc 5. In this embodiment of 

track IX. For example, instructions on use of the cleaning the invention the non-reflective band 25 coincides with a 

device 1 may be recorded on different tracks in different track whidi is designated as track V. In this embodiment of 

languages, and other relevant information for carrying out the invention, when the cleaning device 30 is placed in the 

other care operations for the compact disc player may be compact disc receiving location of a compact disc player, 
recorded on the tracks. It will of course be appreciated that 65 track V is selected instead of track IX as in the case of the 

many of the tracks between tracks I and IX may be left cleaning device 1. This thus causes the laser head 3 to cycle 

unrecorded. in the respective first and second directions, namely, radially 
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outwardly and radially inwardly across the cleaning path m the arrangement of the cleaning brushes 61. Four cleaning 

described by the brushes 14 as already described with brushes 61 are provided at equi-spaced intervals drcumfer- 

reference to the cleaning device 1 of HGS. 1 to 6. entially around the carrier disc, and in this embodiment of 

Otherwise operation of the deaning device 30 is similar the invention the cleaning brushes 61 are not of arcuate 

to that of the cleaning device 1. s shape when view in plan, but rather arc of rectangular shape. 

Referring now to FIGS. 10 and 11, there is illustrated a The brushes 61 are arranged to extend at an angle of 
cleaning device 40 according to another embodiment of the approximately 45^ to a radius extending to a centre point in 
invention for cleaning the lens 2 of a laser head 3 of a the brushes 61. Otherwise, the cleaning device 60 is similar 
compact disc player. The cleaning device 40 is substantially to the cleaning device 1, and use of the cleaning device 60 
similar to the cleaning device 1, and similar components are lO is similar to that of the cleaning device 1. 
identified by the same reference numerals. In this embodi- Referring now to FIGS. 16 and 17, there is illustrated a 
ment of the invention the cleaning means comprises, eight cleaning device 70 according to a still further embodiment 
inner cleaning brushes 42 and eight outer cleaning brushes of the invention for cleaning the lens 2 of an optical head 3 
43. The inner brushes 42 and outer brushes 43 are arranged of a CD-ROM reader. In this embodiment of the invention 
at equi-spaced intervals circumferentially around the carrier 15 the cleaning device 70 is substantially similar to the cleaning 
disc 5. The inner brushes 42 are on common radius, while device 1, and similar components are identified by the same 
the outer brushes 43 are also on a common radius. Both the reference numerals. The main diflference between the clean- 
inner brushes 42 and the outer brushes 43 are of circumfer- ing device 70 and the cleaning device 1 is that the means for 
ential length, which is longer than their respective radial causing the optical head 3 of the CD-ROM reader to move 
widths. In this embodiment of the invention the density 20 in the first and second radial directions comprises an instruc- 
and/or type of the fibres of the inner brushes 42 is different tion means, which is provided by first and second instruc- 
to the density and/or type of the fibres of the outer brushes tions at first and second locations, respectively, namely, an 
43 for providing two different types of cleaning action on the inner instruction location 71 and an outer instruction loca- 
lens 2 of the laser head 3 by the respective brushes 42 and tion 72 which are respectively located adjacent the inner 
43. 25 periphery 11 and the outer periphery 12 of the annular area 

The non-reflective band 25, in this embodiment of the 13. The iimer location 71 contains a plurality of the first 

invention, is not a continuous band, rather, it is provided by instructions for instructing the optical head of the CD-ROM 

aplurality of non-reflective black opaque segments 45. This, reader to move in the first radial direction firom the inner 

it has been found, is sufficient for the purpose of causing the location 71 to the outer location 72. The first instructions are 

laser head 3 to be returned from the first radial direction of 30 spaced apart along the inner location 71. The outer location 

motion in the direction of the arrow B to the second radial 72 contains a plurality of the second instructions at spaced 

direction of motion in the direction of the arrow C, see HG. apart intervals for instructing the optical head to move in the 

4, and thus to cause cycling of the laser head 3 in the first second radial direction back towards the inner periphery 11 
and second directions B and C. to the inner location 71. Accordingly, the optical head 3 is 

Use of the cleaning device 40 is similar to that of the 35 caused by the first and second instructions on the inner 

cleaning device 1 of FIGS. 1 to 6. location 71 and the outer location 72, respectively, to cycle 

Referring now to FIGS. 12 and 13 there is illustrated a inwardly and outwardly between the inner and outer loca- 

cleaning device 50 according to a further embodiment of the tions 71 and 72 across the cleaning paths described by the 

invention for cleaning a lens 2 of a laser head 3 of a compact cleaning brushes 14 and 15, in substantially similar fashion 

disc player. The cleaning device 50 is substantially similar to 40 as the laser head 3 is caused to cycle across the cleaning 

the cleaning device 1 and similar components are identified paths described by the brashes 14 and 15 of the cleaning 

by the same reference numerals. The main difference device 1. This inward and outward radial movement of the 

between the cleaning device 50 and the cleaning device 1 is optical head causes the cleaning brushes 14 and 15 to clean 

that the cleaning means comprises a pair of cleaning brushes the lens of the optical head in an identical fashion as that 

15 v^^ch are located on a common radius and are equi- 45 described with reference to the cleaning device 1. In other 

spaced circumferentially around the carrier disc 5. The words, the cleaning bmshes 14 and 15 and the optical head 

brushes 15 are of dimension 1 in a radial direction which is move with relative movement in a first direction, namely, in 

greater than their dimension w in a circumferential direction. the direction of the arrow D, and in a second direction in the 

In this embodiment of the invention the non -reflective direction of the arrow E for cleaning of the lens of the optical 

means, instead of being provided by a non-reflective band, so head, see FIG. 4. 

is provided by a plurality of non-reflective black opaque In use, the cleaning device 70 is inserted in the optical 

segments 55 printed onto the front face 6 of the carrier disc disc receiving location of the CD-ROM reader, and the 

5. The non-reflective segments 55 are located at equi-spaced CD-ROM reader is instructed to read the first instruction on 
apart intervals around the outer periphery 12. The arrange- the inner location 71, which thus, initiates the cleaning 
ment of the segments 55, it has been found is sufficient for 55 action already described. 

causing the laser head 3 to be returned towards the inner Referring now to FIGS. 18 and 19 there is illustrated a 

periphery 11, and thus, to cause cycling of the laser head 3 cleaning device 80 according to a still farther embodiment 

in the first and second directions B and C. of the invention for cleaning a lens of an optical head of a 

Use of the cleaning device 50 is similar to that of the CD-ROM reader. The cleaning device 80 is substantially 

cleaning device 1. 60 similar to the cleaning device 1 and similar components are 

Referring now to FIGS. 14 and 15 there is iUustrated a identified by the same reference numerals. The main differ- 

cleaning device 60 according to a further embodiment of the ences between this cleaning device 80 and the cleaning 

invention for cleaning a lens 2 of a laser head 3 of a compact device 1 is that the cleaning means is provided by an annular 

disc player. The cleaning device 60 is substantially similar to brush 81 which extends completely around the carrier disc 

the cleaning device 1 and similar components are identified 65 5 intermediate the inner periphery 11 and the outer periphery 

by the same reference numerals. The main difference 12. The means for causing a change in relative movement 

between the cleaning device 60 and the cleaning device 1 is between the optical head and the brush 81 comprises a 
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plurality of first and seoond iostnictioiis on inner and outer It will be appreciated that in certain cases the means for 

locations 92 and 83, respectively, which are located adjacent causing the laser head to cycle relative to the drcumfecential 

the inner periphery 11 and the outer periphery 12, path of the cleaning means may be provided by the cleaning 

respectively, and are substantially identical to the inner and means itself. It is envisaged in certain cases that the cleaning 

outer locations 71 and 72 of the cleaning device 70. The first 5 means^ be they brushes, or otherwise may be arranged in a 

and second instmctions on the inner and outer locations 82 suitable arrangement so that when the optical head reaches 

and 83, respectively, also instruct the optical head to move the deaning means it determines an error signal, due to the 

between the inner and outer locations 82 and 83 for causing absence of reflected light, thus returning the optical head to 

the optical head to move across the brush 81 for cleaning of the inner periphery of the annular area of the carrier disc. In 

the lens as already described. lo such cases, it is envisaged that the optical head would move 

Operation of the cleaning device 80 is substantially a sufi&dent distance towards the outer periphery of the 

similar to that already described with reference to the circumferential cleaning path described by the cleaning 

cleaning device 70. means to provide sufficient relative movement between the 

While the cleaning devices have been described as optical head and the cleaning means ia the first and second 

comprising cleaning means, which comprise brushes, any 15 directions. 

other suitable cleaning means may be provided. Needless to While in the embodiments of the invention described, the 
say, any number of brushes may be provided, and where means for preventing reflection of light from the carrier disc 
more than one cleaning means is provided, it is desirable that to the optical head bas been described as being a non- 
the cleaning means be arranged at cqui-spaced intervals reflective means, which effectively prevents reflection of all 
circumferentially around the carrier disc. It will also be 20 light, it will be appreciated that any other suitable means 
appreciated that while the carrier means has been described may be provided which may reflect some Hght, but the 
as being a carrier disc, any other suitable carrier means for amount of light reflected to the optical head would be 
carrying the cleaning means may be provided. insufficient for providing a readable signal to the optical 
AdditionaUy, it is envisaged that the cleaning means may head, and thereby, causing the optical head to return to the 
be a non-contact cleaning means which may be provided on 25 inner data track. It is also envisaged that the non-reflective 
the carrier means and may be of the type which would draw means may be provided by removing some of the reflective 
dust from the optical head by static electricity. Alternatively, medium from the rear surface of the carrier means. This 
the non-contact cleaning means may be of the type which would also be sufficient for preventing the reflection of 
would either suck or blow dust from the optical head, for sufficient light from the canrier means so that a readable 
example, by providing a vacuum for sucking or pressure for 30 signal is not received by the optical head, 
blowing the dust. Such a non-cx)ntact cleaning means, may The length of the non-reflective means in a drcumfer- 
be provided by fins or the like on the carrier means, so that ential direction relative to the central axis of the carrier disc 
as the carrier means is rotated, the fins would create the may vary. However, it is iihportant that the drcumferential 
necessary vacuum or pressure for sucking or blowing dust length of the non-reflective means should be such as to 
from the optical head. Such fins, may, for example, be 35 prevent the optical head receiving a readable signal for a 
provided by film members secured to the firont face of the sufficient period of time to cause the optical head to return 
carrier means. It is also envisaged that a collecting means to the inner data track to chedi if the track to which the 
may be provided on the carrier means for collecting dust optical head bas been sent does exist. In certain cases, it is 
removed from the optical head, such a collecting means, envisage that it may be suffident to provide the non- 
may, for example, be provided by an area of the carrier 40 reflective means over the portion of the relevant track to 
means which may be electro-statically charged to attract the merely cover the trade number of the relevant track. In 
dust. TVpically, the collecting means would be provided which case, the non-reflective means would only have to 
adjacent the cleaning means, but in general, would be cover the area of the track which contains the coded data 
provided in a downstream direction from the cleaning means which identifies the track number of the relevant track. For 
relative to the relative movement of the cleaning means and 45 example, if the track to be selected is track IX, as described 
the optical head in the first and second directions. Indeed, it in the cleaning device of FIGS. 1 to 6, it may be necessary 
is envisaged that an electro-statically charged area on the only to cover the coded data on track IX which identifies 
carrier means could, as well as acting as the collecting track IX as being "track IX". In other words, the area of the 
means, also act as a non-contact cleaning means. It is non-reflective means could be the size of a relatively small 
envisaged that the cleanmg means, whether a non-contact 50 dot. 

cleaning means or a contact cleaning means, may be secured It is also envisaged that in the case of the cleaning device 

to the carrier means by a transfer adhesive. It is also of FIGS. 7 and 8, this cleaning device may operate in certain 

envisaged that where the non-contact cleaning means is compact disc players by selecting a track number which 

provided by one or more fins, the dust collecting means may exists on the carrier disc, and which is of number greater 

be located on the fins. It is also envisaged that where the 55 than track nimiber V. For example, the compact disc player 

cleaning means is a non-contact cleaning means, and is to be may be instmcted to play track number Vni. In which case, 

provided by an electro-statically charged area for drawing it is envisaged that the laser head would proceed from the 

dust electro-statically from the optical head, the cleaning inner data track to track number VIII, but on encountering 

means may be provided by film material which would be the absence of a signal from track number V would be 

secured to the canier means in the form of an arch, having 60 caused to reftim to the inner data track. This, it is envisaged 

an upper arcuate apex, which would be electro-statically in certain compact disc players may cause cycling of the 

charged for drawing the dust from the optical head. The laser head in the first and second directions, 

height of the arcuate apex above the surface of the carrier Whfle the cleaning brushes have been described as being 

means, would be such as to, in general, prevent contact equi-spaoed around the carrier disc, this is not essential. 

bctween the optical head and the cleaning means, although, 65 It is important that either the location, and orientation of 

in certain cases, it is envisaged that light contact may occur the deaning brush or brushes on the carrier disc should be 

between the film material and the optical head. such as to ensure that the positions of the optical head and 
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at least one of the cleaning brushes oDuicide, preferably, on means (14,15) between the first and second directions (D,E) 

each pass of the optical head across the cleaning paths comprises a means (25,71,72) for causing the optical disc 

described by the cleaning brushes. Accordingly, it is desir- player and/or recorder unit to change the direction of relative 

able that the cleaning means should be of a reasonable movement of the optical head (3) and the cleaning means 

dimension in a circumferential direction, irrespective of 5 (1415) 

whether the cleaning means are arranged to extend in a 5. A cleaning device as claimed in claim 1 characterized 

general cucumferenbal direction, or in a radial direcUon, or ^ that the carrier means (5) comprises a carrier disc (5) of 

otherwise. In particular, it is desirable that the dimension of substantially similar dimensions to those of an optical disc 

ea^ cleamng means in a cixcumferenUal direction should be fo, ^^^^ ^j^^ical disc receiving location is adapted to 

sufficient to cause the positions of the optical head, and at ^^^^^^^ ^^^^ (5) defining a central axis and being 

east one cleanmg means to comade for cleaning coopcra- engageable with a drive spindle in the optical disc receiving 

Lon between Oie cleanmg means and the opUcal head on at i^^^tion of the optical disc player and/or recorder unit with 

least some of the pa^ of tiie optical head across the ^^j,^ (5) coinciding with the 

cleanmg pa^ or paths dcscnbed by the cleanmg means and rotational axis of the drive spindle for rotation of the carrier 

preferably, the combination of the dunensions of each clean- ^5 ^isc (5), the cleaning means (14,15) being provided on the 

mg means m the circumferential direction and the radial carrier disc (5) at a location which is radially between an 

duecuon should be such as to cause the positions of the periphery (11) and an outer periphery (12) of an 

optical head and at least one of the cleaning means to ,,,3 (^3) carrier disc (5) which corresponds 

coinade for cleanmg co-operation between the cleanmg to a normal recorded area of an optical disc, and the cleamng 

means and the optical head dunng each pass of the optical ^.^^^ (14 ^5) ^eing spaced apart from, the respective imier 

head across the cleamng paths dcscnbed by the cleamng (n) ^nd outer (12) peripheries 

nieans. In cases where the cleaning means is provided by a ^ ^ cleaning device as claimed in claim 5 characterized 

cleanmg brush or brushes, it is desirable that the dimension ^ ^ reflective means (9) for reflecting light from the 

of each cleamng brush m a arcumferential durection should optical head (3) is provided on the carrier disc (5), and the 

not be less than 1.75 mm, and preferably It IS des^^^^^^ ^ ^,,^3 (25) for causing the change in relative movement 

he cucumferenUal dimension of each brush should be at between the optical head (3) and the cleaning means (14,15) 

W 1 ^ between the first and second directions (D,E) comprises a 

e caun: , . _ , . t ^ • , means (25) for preventing reflection of sufficient light from 

LA cleamng device for cleanmg a lens (2) of an optical ^he carrier disc (5) SO that a readable signal is not received 

head (3) of an opUcal disc player and/or recorder umt, the 33 ^^^^^^ (3) 

cleaning device (1) comprising; 7 ^ ^y^^^^ ^^^^ ^ ^l^^^j ^ g characterized 

a earner means (5) for placmg m an optical disc receiving that the non-reflective means (25) is located on the carrier 

location of the optical disc player and/or recorder unit, disc (5) between the cleaning means (14,15) and the outer 

a cleaning means (14,15) associated with the carrier periphery (12) of the carrier disc, the non-reflective means 

means (5) for cleaning the lens (2) when at least one of 35 (25) comprising a plurality of spaced apart non-reflective 

the optical head (3) and the cleaning means (14,15) is segments (45,55) joined by the non-reflective band (25). 

moved relative to the other with the cleaning means 8. A cleaning device as claimed in claim 6 characterised 

(14,15) co-operating with the optical head (3) for in that the cleaning means (14,15) acts as the means for 

cleaning the lens (2) thereof and preventing reflection of Kght from the carrier disc (5). 

a means (25,71,72) is provided on the carrier means (5) 40 9. A cleaning device as claimed in claim 6 characterized 

for causing a change in the relative movement between in that the means for causing the change in direction of 

the optical head (3) and the cleamng means (14,15) 50 relative movement between the optical head (3) and the 

that the relative movement between the optical head (3) cleaning means (14,15) between the first and second direc- 

and the cleaning means (14,15) is initially in a first tions (D,E) comprises an instruction means in coded form on 

direction (D), and then in a second direction (E), the 45 the carrier disc (5). 

second direction (E) being different to the first direction 10. A cleaning device as claimed in claim 9 characterized 

(D). in that the instmction means (71,72) comprises first and 

2. A cleaning device as claimed in claim 1 charaaerized second instmctions (71,72) at respective spaced apart first 
in that the means (25,71,72) for causing the change in and second locations (71,72), which are located on the 
relative movement of the optical head (3) and the cleaning so carrier disc (5) on opposite sides of the circumferential 
means (14,15) between the first and second directions (D,E) cleaning path described by the cleaning means (14,15), the 
causes the optical head (3) and the cleaning means (14,15) first instruction at the first location (71) causing the optical 
to carry out at least two cycles of relative movement in the head (3) to move to the second location (72), and the second 
first and second directions (D,E). instruction at the second location (72) causing the optical 

3. A cleaning device as claimed in claim 1 characterized ss head (3) to move to the first location. 

in that the means (25,71) for causing the change in the 11. A cleaning device as claimed in claim 6 characterized 

direction of relative movement between the optical head (3) in that the means (25) for preventing reflection of light from 

and the cleaning means (14,15) between the first and second the carrier disc (5) comprises a non-reflective means (25) on 

directions (D,E) comprises a means (25,71) for changing the the carrier disc (5). 

direction of relative movement from the first direction (D) to 60 12. A cleaning device as claimed in claim 6 characterized 

the second direction (E), and a means (25,72) for changing in that the means (25) for preventing reflection of tight from 

the direction of relative movement from the second direction the carrier disc (5) comprises an elongated non-reflective 

(E) of relative movement to the first direction (D) of relative band (25) located on the carrier disc (5) and extending in a 

movement. generally circumferential direction. 

4. A cleaning device as daimed in claim 1 characterised 65 13. Acleaning device as claimed in claim 12 characterized 
in that the means (25,71,72) for changing the direction of in that the elongated non-reflective band (25) extoids corn- 
relative movement of the optical head (3) and the cleaning pletely circumferentially around the carrier disc (5). 
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14. A cleaning device as claimed in claim 5 characterized 
in that each means (25) for preventing reflection of light 
from the carrier disc (5) extends in a circumferential direc- 
tion relative to the central axis of the carrier disc (5) for a 
distance of at least 1.75 mm. 5 

15. A cleaning device as claimed in claim 5 characterized 
in that the: cleaning means (14,15) is located on the annular 
area (13) between the inner and outer peripheries (11,12). 

16. A cleaning device as claimed in claim 5 characterized 
in that the cleaning means (15) extends in a general radial 
direction relative to the central axis of the carrier means (5), 
the cleaning means (15) being of dimension in a radial 
direction which is greater than its dimension in a circum- 
ferential direction relative to the central axis of the carrier 
means (5). 

17. A cleaning device as claimed in claim 5 characterized 
in that at least one cleaning means (14) of dimension in a 
circumferential direction greater than its dimension in a 
radial direction is provided. 

18. A cleaning device as claimed in claim 5 characterized 

in that a plurality of cleaning means (14,15) are spaced apart 20 
circumferentially around the carrier means (5). 

19. A cleaning device as claimed in claim 5 characterized 
in that the dimension of each cleaning means (14,15) in a 
circimiferential direction relative to the central axis of the 
carrier means (5) is at least 1.75 mm. 25 

20. A cleaning device as claimed in claim 5 characterized 
in that the cleaning means (14,15) is of arcuate shape (14) 
and extends partly circumferentially around the central axis 
of the carrier means (5). 

21. A cleaning device as claimed in claim 20 characterized 30 
in that the cleaning means (14) is of dimension in a circum- 
ferential direction which is greater than its dimension in a 
radial direction relative to the central axis of the carrier 
means (5). 

22. A cleaning device as claimed in claim 1 characterised 35 
in that the means (25,71,72) for causing the optical head (3) 
and the cleaning means (14,15) to move with relative 
movement in the first and second directions (D,£) causes the 
optical head (3) and the cleaning means (14,15) to move 
with relative movement in a direction parallel to the plane of 40 
movement of the carrier means (5). 

23. A cleaning device as claimed in claim 1 characterized 
in that the means for causing the optical head (3) and the 
cleaning means (14,15) to move with relative movement in 
the first and second directions causes the optical head (3) to 45 
move with relative movement in a direction perpendicular to 
the plane of movement of the carrier means (5) towards and 
away from the cleaning means (14,15). 

24. A cleaning device as claimed in claim 1 characterised 

in that the means for causing the optical head (3) and the 50 
cleaning means (14,15) to move relative to each other in the 
first and second directions (D,E) causes the optical head (3) 
to move in a radial direction (B,C) relative to the rotational 
axis of the carrier means (5). 

25. A cleaning device as claimed in claim 1 characterized 55 
in that each cleaning means (14,15) comprises a cleaning 
brush (14,15). 

26. A cleaning device as claimed in claim 25 characterized 
in that each cleaning brush (14,15) comprises a plurality of 
cleaning fibres (17) extending from a base member (16), the 60 
base member (16) being adapted for securing to the carrier 
means (5). 

27. Acleam'ng device as claimed in claim 25 characterized 
in that each cleaning brush (14,15) is releasably secured to 
the carrier means (5). 65 

28 . A device as claimed in claim 1 characterised in that the 
means for causing a change in the relative movement 



between the optical head 3 and the cleaning means (14,15) 
is provided by the cleaning means (14,15). 

29. In combination an optical disc player and/or recorder 
imit having an optical head (3) and a lens (2) associated with 
the optical head (3) and an optical disc receiving location for 
receiving an optical disc so that the optical bead (3) can read 
from and/or write onto the optical disc, and a cleaning 
device (1) for cleaning the lens (2) of the optical head (3), 
the cleaning device (1) comprising a carrier means (5) 
located in the optical disc receiving location, and a cleaning 
means (14,15) associated with the carrier means (5) for 
cleaning the lens (2) when at least one of the optical head (3) 
and the cleaning means (14,15) is moved relative to the other 
with the cleaning means (14,15) cooperating with the optical 
head (3) for cleaning the lens (2) thereof, and a means 
provided on the carrier means for causing relative movement 
between the optical head (3) and the cleaning means (14,15) 
initially in a first direction (1), and then is in a second 
direction (E), the second direction (E) being different to the 
first direction (D). 

30. A cleaning device for cleaning a lens (2) of an optical 
head (3) of an optical disc player and/or recorder unit, the 
cleaning device (1) comprising: 

a carrier disc (5) for placing in an optical disc receiving 
location of the optical disc player and/or recorder unit, 
the carrier disc (5) being of substantially similar dimen- 
sions to those of an optical disc for which the optical 
disc receiving location is adapted to receive, 

a reflective means (9) being provided on the carrier disc 
(5) for reflecting light from the optical head (3), 

a cleaning means (14,15) associated with the carrier 
means (5) for cleaning the lens (2) when at least one of 
the optical head (3) and the cleaning means (14,15) is 
moved relative to the other with the cleaning means 
(14,15) cooperating with the optical head (3) for clean- 
ing lens (2) thereof the cleaning means (14,15) acting 
as a means for preventing reflection of light from the 
carrier disc (5) for causing a change in the relative 
movement between the optical head (3) and the clean- 
ing means (14,15) 50 that the relative movement 
between the optical htad (3) and the cleaning means 
(14,15) is initially in a first direction (D), and then in a 
second direction (E), the second direction (E) being 
different to the first direction (D). 

31. A method for cleaning a lens (2) of an optical head (3) 
of an optical disc player and/or recorder unit, the method 
comprising the steps of inserting a cleaning device (1) into 
an optical disc receiving location of the player/reoorder unit, 
wherein the cleaning device (1) comprises: 

a carrier means (5) for placing in the optical disc receiving 
location of the optical disc player and/or recorder unit, 

a cleaning means (14,15) associated with the carrier 
means (5) for cleaning the lens (2) when at least one of 
the optical head (3) and the cleaning means (14,15) is 
moved relative to the other with the cleaning means 
(14,15) cooperating with the optical head (3) for clean- 
ing the lens (2) thereof and 

a means (25,71,72) provided on the carrier means (5) for 
causing a change in the relative movement between the 
optical head (3) and the cleaning means (14,15) 50 that 
the relative movement between the optical head (3) and 
the cleaning means (14,15) is initially in a first direction 
(D), and then in a second direction (E), the second 
direction E) being different to the first direction (D), 

the method comprising the further step of activating the 
optical disc player and/or recorder unit to urge the 
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Optical head of the optical disc player aad/or recorder 
unit to move relative to the cleaning device (1) so that 
the direction of relative movement between the optical 
head (3) and the cleaning means (14,15) is initially in 
the first direction Q, and then in the second direction 5 

32. A method as claimed in claim 31 characterised in that 
at least one of the optical head (3) and the cleaning means 
(14,15) is moved relative to the other for causing at least two 
cycles of relative movement in the first direction (D) and the 10 
second direction (E). 

33. A method as claimed in claim 31 characterised in that 
the carrier means (5) is rotated in the optical disc receiving 
location about an axis of rotation by a drive spindle in the 
optical disc receiving location for causing the cleaning 15 
means (14,15) to describe a circumferential cleaning path of 
movement (A) extending around the rotational axis of the 
carrier means (5). 

34. A method as claimed in claim 33 characterized in that 

an instruction provided on the carrier means (5) instructs the 20 
optical head (3) to move to a predetermined location on the 
carrier means (5), for causing the optical head (3) to move 
across the circimiferential path described by the cleaning 
means (14,15) for providing the relative movement in the 
first direction (D), and a further instruction provided on the 25 
carrier means (5) returns the optical head (3) from the 
predetermined location to return across the circumferential 
path described by the cleaning means (14,15) for providing 



the relative movement in the second direction (E), the 
further instruction being such as to cause the optical disc 
player and/or recorder unit to cycle the optical head (3) 
across the cleaning path described by the cleaning means 
(14,15) for causing cycHng of the relative movement in the 
first and second directions (D,E). 

35. A method as claimed in claim 1 characterised in that 
the optical head (3) is moved in a radial direction (B,C) 
relative to the rotational axis of the carrier means (5), the 
optical head (3) being initially moved in a first radial 
direction (B) for providing the relative movement in the first 
direction (D) between the optical head (3) and the cleaning 
means (14,15), the optical head (3) then being moved in a 
second radial direction (C) opposite to the first radial direc- 
tion (B) for providing the relative movement in the second 
direction (E). 

36. A method as claimed in claim 31 characterized in that 
at least one of the optical head (3) and the cleaning means 
(14,15) is moved transversely relative to the plane of move- 
ment of the carrier means (5) for providing the relative 
movement between the op tied head (3) and the cleaning 
means (14,15) in the first and second directions (F,G), the 
relative movement between the optical head (3) and the 
cleaning means (14,15) in the first and second directions 
(F,G) causing the optical head (3) to move into and out of the 
cleaning means (14,15). 
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